In this paper we study the effect of pension provision on employee turnover in the UK. In Great Britain, there are three forms of pension coverage: the public social security system, occupational pension plans and personal pensions. We focus on the effect of occupational pension plans on job mobility by studying the different patterns formed by workers in Defined Contributions vs. workers in Defined Benefit pension schemes. Using two distinct empirical approaches we find that workers in DB pension schemes are less likely to move jobs than those in DC schemes.
Introduction
This paper analyzes the effect of pensions on job mobility in the UK. From an empirical perspective, the current UK social security system allows us to evaluate the effect of pension choice on employee turnover. Indeed, workers in Britain may have access to three different types of pension coverage: the public social security system, occupational pension plans and personal pension plans.
We aim to study the effect that different occupational pension plan types have on employee turnover. Broadly speaking, workers in occupational pension plans belong to either a Defined Benefit (DB) pension scheme or to a Defined Contribution (DC) pension scheme. Under a typical DB scheme, an employee is entitled to a pension that depends on the number of years of service and his salary over the last years of work. By contrast, under a DC scheme, pension amount depends on the contributions made to the fund over the entire work history, the rate of return of the fund, and the annuity rate at retirement. One feature that differentiates these plans is pension portability. In theory, DC pension plans carry lower leaving costs due to their more transparent transferability of pension rights. If pension capital loss associated with job mobility is lower for DC members than DB ones, we may expect lower turnover rates among the latter.
The paper is organized as follows. Section 2 presents early literature on the topic focusing on the empirical evidence for the UK. Section 3 provides two empirical approaches to study the effect of pension provision on job mobility using recent household survey data. Section 4 concludes.
Literature Review
While the effect of pension type on employee turnover has been widely analyzed for the U.S. 1 it has received less attention in the empirical literature for the U.K. For the U.K., the phenomenon has been broadly studied in terms of comparing turnover rates of those workers participating in occupational pension plans vis a vis those not participating. But there are not empirical works that directly study the different pattern of job mobility between workers in DB pension schemes and workers in DC schemes
The first attempt to analyze the effect of occupational pension provision on job mobility in the UK is McCormick and Hughes (1984) . First, they present a theoretical analysis of the costs associated with leaving a pensionable job. The authors assume that workers leave their current jobs to move to another pensionable job and that the type of pension provision is identical between jobs. For a worker who is allowed to choose among three different types of compensations -deferred pension, cash refund and pensions transfer -they conclude that, under certain assumptions, the optimality of the different options depends on the length of tenure. A deferred pension would be the minimum cost alternative if the number of years of tenure is close to normal retirement age while cash refund would be preferred early in a worker's career; pensions transfer would be preferable if the employee is in the middle of his career.
Secondly, the authors empirically analyze the effect of pension provision on job mobility by using the 1974 General Household Survey and following two approaches: estimating the probability of employer change in the last year and the likelihood that a worker is looking for another job; controlling in both cases for job satisfaction, occupational pension membership, level of education, age, occupation, house tenure, sex and marital status. McCormick and Hughes (1984) found that workers in pensionable jobs are less likely to change job than non-pensionable workers and that the effect of pension membership is greater on job mobility than on job search. Indeed, results are robust both for younger employees and for different types of workers 2 .
Shah (1985) studies the determinants of job tenure in general, including among covariates: individual characteristics, trade unionism, structure of the housing market and pension wealth. Using the 1968-69 Survey of Household Resources and Standards of Living in the UK, the author estimates a structural probit model including as covariate the estimated wage differential of the expected wage between "movers" and "stayers" workers. In terms of the effect of pension on job mobility, results confirm earlier evidence in McCormick and Hughes (1984) . Indeed, estimations suggest job tenure is lengthened by pension coverage and that this effect increases with the amount of pension wealth.
In a different setting, Henley et. al. (1994) analyze the effect of housing wealth and occupational pension on job tenure in the UK. They treat pension rights as another asset held by families and estimate job tenure by a Cox regression separately for head of household men and head of household women using 1985 General Household Survey data. The authors find that being a member of an occupational pension scheme increases expected job tenure and that the effect is stronger for men than for women. Conversely, even though they do not differentiate between DB and DC pension scheme effects, they find that the increased transferability of pension rights reduces expected job duration.
More recently, Disney and Emmerson (2002) estimate the probability of job mobility by a probit model corrected for sample selection for those not working 3 using British Household Panel Study data from 1992 to 1998. The authors include as covariates not only individual, industry and corporate characteristics, but also a variable reflecting the gap between predicted and actual wage as well as the pension status of the employee. In particular, they classified workers in the following pension status categories:
• Not offered an occupational pension, with state earnings-related pension
• Not offered an occupational pension, with personal pension
• Offered an occupational pension, without personal pension
• Offered an occupational pension, joined a personal pension
• Offered and joined an occupational pension
• Offered and joined an occupational pension and with personal pension Results suggest that those workers who are offered to join an occupational pension schemeregardless of whether they join the scheme or not-have lower rates of job mobility than those who are not offered. The difference in turnover rates is even higher when comparing those who do actually join with those who do not. On average, according to the econometric estimations, non-members switch jobs in 16.7% of cases while the figure is just 5.8% for occupational pension plan members.
The above studies do not consider the fact that pension status and job tenure may be determined simultaneously. Workers who are more mobile may choose not to join an occupational pension scheme or prefer more flexible plan in terms of pension capital transferability. The first attempt to tackle this issue is Mealli and Pudney (1996) . They estimate job mobility between different employment states 4 using data from the 1988-1989 UK Retirement Survey by a competing risk model allowing the existence of unobservable random effects. Their results confirm early evidence that workers in pensionable jobs tend to have longer job tenure than workers in nonpensionable jobs. The issue of pension choice endogeneity is addressed indirectly by allowing the presence of random effects in both the state of origin and the state of destination in job transitions. Simulation results suggest that the potential unobserved heterogeneity does not play a key role in explaining the positive relationship between job duration and pension coverage and thus weakens the hypothesis that less mobile workers tend to choose pensionable jobs.
A second study that considers the endogeneity of pension choice is Andrietti (2004) . Using data from the first twelve waves of the British Household Panel Survey, the author estimates the probability of quitting jobs between two waves of the survey controlling for demographic and occupational characteristics of respondents; including among the latter, dummy variables reflecting respondents' pension status. In a first setting, Andrietti estimates job mobility without taking into account the potential endogeneity of pension choice and finds that job mobility is less likely among workers in occupational pension plans. However, using the "occupational pension offer rate by region of residence" as an instrument for occupational pension coverage in order to address the issue of pension choice endogeneity, he finds that the effect of occupational pension coverage on job mobility is not statistically significant. The author argues that this result implies, contrary to Meally and Pudney (1996) , that the unobserved heterogeneity is what explains the positive relationship between occupational pension coverage and job duration. This paper presents evidence not only that occupational pension coverage implies a lower employee turnover rate but also, in line with Meally and Pudney (1996) , that the selection of unobservables is not likely to affect this pattern. Moreover, we go into detail and present evidence of the different effect that DB occupational pension schemes have on job mobility relative to DC schemes. In particular, we find that workers in DB pension schemes are less likely to move jobs than those in DC schemes.
Empirical Evidence
The available empirical evidence on job mobility and occupational pension provision in the UK suggests that workers in occupational pension plans, either DC or DB, are less likely to change job relative to non-covered workers 5 . In this section we confirm this finding and go a bit farther. Indeed, using data from the two available waves of the English Longitudinal Study of Ageing (ELSA) we study not only the effect of pension provision on employee turnover, but also the different behaviour of workers in DB and workers in DC occupational pension schemes. The ELSA is a multidisciplinary survey which aim is to allow the study of older people in terms of health, retirement, work, wealth, income, pensions and many other aspects of ageing in the UK. Across both waves, of the 2,502 of individuals that answered the question of whether they have changed employer in the last year, 2,076 (83%) stated that they are working with the same employer while 426 (17%) stated they are not. Table 1 summarizes job mobility rates for different characteristics of respondents. In particular, turnover rate is higher for men than for women, for unmarried individuals and for lower income earners. Our main interest is in the effect of occupational pension coverage on employee turnover. We consider four types of pension status: workers with DB occupational pension coverage, workers with DC occupational pension coverage, workers that were offered membership of their employer scheme but refused and those who were not invited to join any occupational pension scheme. Turnover rates for each category of worker are shown in Figure 1 .
Clearly, workers in DB pension schemes are the least mobile whereas those not covered -either because they were not invited to join a scheme or refused to do so -are the ones with higher turnover rates. Moreover, according to our results DC members switch jobs in 17% of cases while the figure is 11% for DB members. In order to study more deeply the effect of pension provision on employee turnover we follow two different empirical approaches: estimating a probit model of the chance of employee turnover corrected for sample selection and using a matching technique for treatment evaluation. Sample bias accounts for the fact that retirees or unemployed respondents may have different turnover rates than employed individuals. Even though both approaches allow us to overcome the issue of sample bias, due to lack of efficient instruments we are unable to solve the problem of the endogeneity of occupational pension choice 7 . However, in the case of matching methods, we will be able to test the robustness of our results to unobserved heterogeneity by following the bounding approach suggested by Rosenbaum (2002) .
Probit model with sample selection
Our first approach is based on the estimation of a probit model for the likelihood of changing job corrected for sample selection 8 . In case of a dichotomous dependent variable, maximum likelihood estimation should be performed. This procedure implies the estimation of the chance of employee turnover between Wave 1 and Wave 2 corrected for the sample bias that may arise due to the impossibility of considering those respondents that were not working at the time of the survey's Wave 1 or even though there were working during Wave 1 but no Wave 2. Then, the model structure is a probit with sample selection.
In general terms, we model the probability of employee turnover between t and t+1 as a function of several individual characteristics at time t. We are interested in the distribution of the dependent variable T conditional on a vector of independent variables X 1 but we observe the dependent variable only for a sub-sample of the total population; i.e. those working at the time of the interview. For individual i, we have the following regression equation for latent probability of turnover between t and t+1:
With:
β is a vector of unknown parameters and i 1 ε is a vector of error terms. Employee turnover is observed only if the respondent is in employment both in t and t+1. Defining the working equation as:
Where,X 2i is a vector of independent variables, 2 β is a vector of unknown parameters and i 2 ε is a vector of error terms. As sample selection arises because T i is observed only when the respondent is working, i.e.
In order to be able to estimate the model we need to assume that the correlated error terms follow a bivariate Normal distribution 9 : Our results confirm the idea of a lower turnover rate among workers in DB occupational pension schemes than those in DC schemes. Indeed, even after controlling for several individual characteristics, workers in DC schemes are 8% more likely to have changed employer over the last two years than those in DB schemes.
This pattern is even more pronounced when comparing workers without occupational pension coverage to both workers in DB and DC occupational plans. The ELSA questionnaire allows us to split workers without occupational pension coverage into two categories: those who have been invited to join the scheme but refused, and those who have not been offered membership of their employer pension scheme 10 . As expected, both groups of workers have higher turnover rates not only relative to workers in DB pension schemes, but also relative to those in DC. Certainly, employees who were invited to join an occupational pension scheme but refused are 12% more likely to have changed job than workers in DB schemes, while the figure is almost 15% for workers who have not been offered participation 11 (See Table 2 below and Table A .2 in the appendix).
The chance of job mobility increases for full-time workers relative to part-time and for workers in firms of between 500 and 999 employees relative to those in firms of more than 1,000. On the other hand, the turnover rate seems to be lower among women and higher income workers. Indeed, a female worker is 4% less likely to change job than a male and an increase of £10,000 in weekly employment income implies a decrease of 3% in the probability of employee turnover. Finally, we found that an increase of £100,000 in workers' savings would suggest an increase of 5% in the probability of job change. 10 See Table A.1 in the appendix. 11 In order to confirm this result we perform the same regression but considering only whether the employee is member or not of his employer pension scheme instead of considering the 4 ranges of possible occupational pension status -i.e. DB, DC, offered OP-not joined and not offered -. As expected, workers without occupational pension coverage are more likely to change job than workers in occupational pension schemes. See Table A In sum, consistent with early studies, our results confirm that pension covered workers tend to have lower turnover rates than non-covered workers. However, we go farther and find not only coverage plays an important role in explaining job mobility but also the type of pension. Indeed, our findings confirm the hypothesis that DC members are more mobile than DB ones, suggesting that pension rights portability could facilitate job mobility. Although the results do not consider the potential simultaneity between pension choice and employee turnover, they suggest that firms offering DB pension schemes to their employees may expect lower turnover rates than those which offer DC pension plans or nothing at all. Whether this feature arises because more mobile workers may choose not to join an occupational pension scheme or join a more flexible plan in terms of pension capital transferability could not be concluded from these results. In the next section we follow an alternative empirical approach and offer evidence of the relatively robustness of our results in the presence of unobserved self-selection in pension choice.
Matching Methods
The second empirical approach pursued to address the issue of pension provision and employee turnover is the treatment evaluation econometric technique known as matching method. As already noted, even though this technique allows us to overcome the issue of sample selection or selection on observables, due to lack of efficient instruments we are unable to solve the problem of the endogeneity of the pension choice decision. However, as already noted, we will be able to check the sensitivity of our findings to the presence of unobserved heterogeneity.
Sample selection models estimation results are considered by some researchers to rely too heavily on their underlying assumptions and the specific characteristics of the data used in the analysis 12 . The assumption of bivariate normal distribution of selection and outcome equations disturbances, the correlation degree between both disturbances, the percentage of censored individuals -i.e. how many respondents in our sample are not working either on Wave 1 or Wave 2 -and the availability of exclusion restrictions, are aspects that alter sample selection models estimation results. Thus, in order to overcome this issue and to test our previous results we present in this section an alternative empirical strategy; treatment evaluation methods.
Matching method pairs treated individuals with untreated members with similar observed characteristics and estimates the average treatment impact by considering the difference of mean outcome of both groups. In this case the treated group is a compound of workers in DC occupational pension schemes and the untreated group of workers in DB schemes. As always, the outcome of interest is whether the employee has changed job between the first and the second wave of the ELSA. The observed characteristics considered for matching both groups are: gender, age, employment income, marital status, number of employees in the firm, level of education, savings and whether the respondent is a full-time or part-time worker.
In general terms, we model employee turnover as a function of worker observables (X) and unobservables variables ( Leung and Yu (1996) , among others. specific gain and may be unobservable. As we can not see the same person in both types of occupational pension scheme the difference in employee turnover due to type of pension provision is not directly observable. To overcome this issue, we construct a potential control group for which its observed characteristics match, up to some extent, those of the treated group. Then, we compare the mean outcome of the constructed paired group of untreated individualsmembers of DB occupational pension schemes -with the mean outcome of the treated groupmembers of DC occupational pension schemes -to obtain the difference in outcome due to the treatment effect; in this case, the type of pension provision.
Our main interest is in the mean effect of the treatment on the treated, in this case: the mean effect on employee turnover of being member of a DC pension scheme. This parameter is known as the average treatment effect on the treated (ATET) and is defined as:
Following Rosenbaum and Rubin (1983) we can pair both treated and untreated groups by a summary measure called propensity score and avoid matching in terms of multiple dimensions by using respondents' observed characteristics. Then, we define the propensity score as the probability of being assigned to the treated group conditional on individual observed characteristics:
Being: p(X) the propensity score, DC=1 if the respondent is in a DC occupational pension scheme and X, a vector of respondent observed characteristics. We estimate the propensity score of being in a DC occupational pension plan by using the following logit model specification:
The final model specification was the result of the implementation of the algorithm proposed by Dehejia and Wahba (2002) for estimating the propensity score. In general terms the aim of this procedure is to ensure the balance between the treated and control groups for a given set of propensity score strata. In this case we define 5 strata with boundary values of: 0.15, 0.35, 0.4, 0.6, and more than 0.6. Restricted to common support values, all covariate means are not significantly different from 0 -at 5% level -between control and treated groups for each stratum except for Gender in the last stratum. See Table A .4 in the Appendix for more details. Table 3 shows a description of the variables included in the estimation and a summary statistics of both treated and control groups 13 . Under certain assumptions 14 , the estimator of the average treatment effect on the treated is defined as a weighted sum: 13 Results of the logit model estimation are shown in given to the j th member of the control group when compared with the i th member of the treated group 15 . In this study we estimate the ATET by considering three different matching methods: kernel matching, nearest-neighbour matching and radius matching.
The Kernel matching estimator defines the weight as: The second matching method adopted is the nearest-neighbour on the propensity score. In this case we define the group of matched untreated individuals with the treated individual i as:
Where denotes the Euclidean distance. Defining as NN the number of individuals with the lowest values of the difference in propensity scores or the nearest-neighbours considered for matching purposes, the weight imputed for the estimation of the ATET under this method is:
Finally, we consider an alternative method that matches all the untreated individuals with an estimated propensity score within a predefined radius from the propensity score of the treated individual i. Then, the group of untreated individuals that are matched with the treated individual i is defined as: The aims of using the propensity score matching are to be able to compare the treated and untreated groups by using a summary measure, i.e. the probability of being assigned to the treated group conditional on individual observed characteristics, and avoid multidimensional comparisons. A critical aspect of this technique is the capability of the estimated propensity score to balance covariates between treated -DC members -and untreated -DB members -groups. In order to asses the quality of our matching and test for covariate imbalance, we use the standardized bias proposed by Rosenbaum and Rubin 16 (1985) . The overall bias -considered as the unweighted average of covariates standardized bias -decreases from 23.6% before matching to between 4% and 7% after matching, depending on the matching algorithm considered. Then, we may state that our matching procedure allows us to substantially reduce the overall bias and assures us of the quality of our results in terms of covariates balance. Detailed results are shown in Table A .6 in the Appendix.
Average employee turnover rates both for the treated and the control group estimated under different matching methods 17 are shown in Table 4 . Results confirm our findings using the probit model with sample selection: DC occupational pension scheme members are more likely to have moved job than DB ones. Indeed, results are robust to different matching assumptions. The treatment effect, i.e. the difference in employee turnover between DC and DB pension scheme members, ranges from 6.4% for the case of nearest neighbour matching with NN=10 to 5.3% for radius matching with δ=0.01 (See Table A .7 in the appendix for full set of results).
The difference in the employee turnover pattern of workers in DB vis-a-vis workers in DC pension schemes could be explained by backward-loading incentives. In the case of a DB pension scheme, if the worker leaves the firm before the scheme's early retirement age, he will be entitled to a lower pension income relative to a worker who stays in the firm until retirement age. As ELSA aims to represent the population aged 50 and over, this effect could be of particularly importance in our sample. Indeed, being a member of a DB pension scheme and changing job at an age close to retirement would imply a substantial pension capital loss, deterring job mobility. A second effect that our DB vs. DC measure captures is the fact that DB pensions schemes are typically more generous than DC ones. An increasing number of employers shifting from DB to pure DC pension schemes together with the fact that an important number of DB schemes are closed to new members imply that once you leave a DB scheme it will be difficult to join another one. Thus, those DB covered workers wanting to retire in a DB pension scheme will be less willing to change job and more likely to stay in their DB-covered post. Finally, it should be noted 16 Standardized bias reduction due to matching is estimated using pstest STATA code developed by Leuven and Sianesi (2003) . 17 Average employee turnover for both DC and DB pension scheme members are estimated using psmatch2 STATA code developed by Leuven and Sianesi (2003) . that as our analysis is based only on two waves of the ELSA survey, results should be considered as static and representing a particularly frame of time. 
Notes:
• ζ Difference in employee turnover between DC and DB pension scheme members • † Bootstrapped standard errors with 50 replications.
• Note that average treatment effect over treated differs in some cases due to the fact some observations for the untreated and the treated are off common support.
• ‡ Estimated p-value for the treatment effect -difference in means -.
So far we have assumed that treated (DC) and untreated (DB) individuals differ only in their observables characteristics. However, if DC and DB pension scheme members differ in unobservable characteristics the treatment effect would not necessary constitute a causal effect.
To test the sensitivity of our results to the unobserved heterogeneity, we follow the bounding approach suggested by Rosenbaum (2002) . According to this methodology, if two individuals with similar observed characteristics do not differ in terms of unobserved measures then the odds ratio between two matched individuals is equal to 1, i.e. both individuals have the same probability of belonging to the treated group. In that case, there is no room for unobserved selfselection and hence for the presence of a "hidden bias" in the estimation of the treatment effect 18 . Table 5 shows the Mantel-Haenszel statistic for the case of absence of unobserved heterogeneity and the odds ratio critical value for which the treatment effect becomes statistically not significant 19 (See Table A .8 in the appendix for full set of results).
If case of a positive hidden selection -i.e. more mobile workers choose to belong to a DC occupational pension scheme -the treatment effect would be overestimated. Then, the MantelHanenszel statistic for the case of absence of hidden bias should be corrected downward. According to our findings, the selection on unobservables is not likely to affect our treatment effect estimation. Indeed, results are relatively robust to an unobserved variable that would increase between 20% and 35% the probability of receiving treatment -i.e. being a member of a DC pension scheme -depending on the matching algorithm considered. This does not imply the ) for an empirical application of this methodology. 19 We consider a 5% significance level.
absence of hidden bias but that the existence of unobserved confounders that would change our estimation results is relatively unlikely. Notes:
• ζ Difference in employee turnover between DC and DB pension scheme members.
• † Mantel-Haenszel test compares the number of treated individuals with its expected number under the hypothesis of the absence of treatment effect. In this case we present the ManteHaenszel test for the case of absence of unobserved heterogeneity, i.e. when the odds ratio between two matched individuals is 1.
• ‡ Odds ratio of differential assignment due to selection on unobservables assuming the overestimation of treatment effect.
In sum, we found that workers in DC schemes are more likely to switch jobs than those in DB schemes and that selection in unobservables is relatively unlikely to happen. The latter is in line with Meally and Pudney (1996) and contrary to evidence found by Andrietti (2004) when comparing workers participating in occupational pension plans with non-participants. Our results suggest that the lower turnover rate of workers in DB relative to workers in DC pension schemes is a consequence of the facts that DB schemes have less incentives for job mobility or are more generous than DC ones, not because of the fact that more mobile workers are more likely to choose to belong to DC pension schemes.
Concluding Remarks
This paper presents evidence not only that occupational pension coverage implies a lower employee turnover rate but also, in hand with an early study, that the selection on unobservables is not likely to affect this pattern. Moreover, we go into detail to present evidence of the different effect that DB occupational pension schemes have on job mobility relative to DC ones.
Using data from the two available waves of the English Longitudinal Study of Ageing (ELSA) we study not only the effect of pension provision on employee turnover, but also analyze the different behaviour of workers in DB and those in DC occupational pension schemes. We follow two different empirical approaches. First, we applied a probit model with sample selection for the probability of employee turnover. Consistent with early studies, our results confirm that pension covered workers tend to have lower turnover rates than non-covered workers. However, we go farther and find that not only coverage plays an important role in explaining job mobility but also the type of pension is a key determinant. Indeed, our findings confirms the hypothesis that DC members are more mobile than DB peers, suggesting that the low portability of pension rights could be an impediment to job mobility.
Secondly, by applying matching methods we study the different pattern in terms of job mobility between DB and DC covered workers but testing at this stage for the potential endogeneity of pension choice. Results confirm our findings using the probit model with sample selection: DC occupational pension scheme members are more likely to switch job than DB ones. Moreover, we test the sensitivity of our results to the presence of unobservable selection and find that the existence of unobserved confounders that would change our estimation results is relatively unlikely. Notes:
